The existence and biochemical functions of flavin adenine dinucleotide (FAD) have been well recognized in plants as well as in other living cells. There are some informa tions concerning the biosynthesis of FAD from flavin mononucleotide (FMN) and ATP by a reversible reaction, catalzyed by FAD pyrophosphorylase in beans (1), yeast (2, 3) and animals (4, 5, 6) .
On the other hand, the FAD hydrolysis by nucleotide pyrophosphatase (EC 3.6.1.9) has been demonstrated in potato (7) , pigeon liver (8) , tobacco root (9) and mung bean seedlings (10), but has not been reported in green leaves.
Recently the present authors found that of some substrates (e. g. ADP and NAD) for the enzyme were larger than that of FAD as shown in Table 3 .
Inhibition by inorganic phosphates and nucleotides-The hydrolysis of FAD, as indicated in Table 4 Fig. 6, and Fig 7. The Ki values 
DISCUSSION
Since Kornberg et al. had reported the enzyme from potato (7), nucleotide pyrophos phatases from various sources were reported by many workers. The enzymes from various sources differ from each other in the basic properties, especially, requirement of metallic ions, pH optimum or substate specificity.
No requirement of metallic ions has been shown in the various nucleotide pyrophos phatases isolated from potato (7) and snake venom (18) , except pigeon liver exstracts (Mg2+ requirement) (8) and heat-activated NAD pyrophosphatase from Proteus vulgaris (Co2+ requirement) (19) .
As to the pH optimum of the enzyme obtained from spinach leaves, it was lower than that of other nucleotide pyrophosphatases from potato (7), animal tissues (8) and Myco bacterium (19) , but agreed with that of CoA -specific pyrophosphatase from potato (18) .
Substrate specificity toward nucleotides of the enzyme from different origins or workers was somewhat obscure. Novelli et al. (18) and Swartz et al. (19) had reported the enzyme which had narrow specificity, while the data from Kornberg et al. and the present data showed relatively broad specificity for dinu cleotides such as FAD, as well as for nucleo tides having terminal pyrophosphate bonds such as ATP.
ATP, ADP, NAD and NADP, which ex hibit a strongly inhibitory effect on FAD hydrolysis as mentioned above, take part in the important reaction such as phosphorylation, oxidative phosphorylation and oxidoreduction reactions in vivo. ATP is also the essential adenylyl donor on the biosynthesis of FAD from FMN. The analogous inhibitory effect of NAD on FAD hydrolysis has been observed in potato nucleotide pyrophosphatase by Korn berg et al. (7) . Moreover, these nucleotides exist 10 times as high as flavins in concentra tion.
The activity of the FAD-hydrolyzing enzyme was, in fact, considerably higher than that of FAD-synthesizing enzyme in spinach leaves. Therefore, the effective inhibition by these nucleotides on the hydrolysis of FAD may be one of the most virtual mechanisms for the retardation of the rate in vivo.
From the fluorimetric and manometric facts, it was considered that FAD bound to the protein did not receive the action of MISTUDA, TSUGE ET AL. 1970 nucleotide pyrophosphatase. This fact will be a physiologically important information.
The destrictive enzyme of FAD found in the preparative fractions of animal tissues (5) should be distinguished from the enzyme discribed in the present paper.
